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Abstract 
The present article tells the experience of the development of an accessible virtual learning environment for a training course 
focused on teachers entering the public school system in São Paulo, Brazil. Based on innovative methodology, resources and 
strategies, an online platform was built and all content including videos, images, and animations were adapted, enabling the main 
goal to be achieved: the equalization of opportunities for teachers with disabilities, in order to allow them to accomplish virtual 
training. This pioneering initiative was the result of a partnership between the Education Department of the State of Sao Paulo, 
Padre Anchieta Foundation and Social Organization Mais Diferenças  
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This is why it is so difficult to say how somebody learns: there is a practical, innate or 
acquired familiarity with the signs that makes education something loving, but also 
mortal. We learn nothing with someone who says: do as I do. Our only masters are 
 gestures to be 
reproduced, know how to emit signs that will be developed in a heterogeneous 
environment. 
Gilles Deleuze.  
1. The Context 
The challenge of implementing inclusive policies and projects depends upon a commitment made by the whole of 
society. We increasingly hear and talk about inclusive education, accessibility, equalization of opportunity, etc. 
Eventually, those words fall into common usage and we have the feeling that this process is already incorporated 
into our daily practices. However, we still have a long, complex road to travel which demands: a process of dialogue 
and learning for all; building new ways to appreciate the differences in each individual; extending the concepts of 
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access and participation; guaranteeing respect for and acceptance of all types of social, cultural, affective, ethnic, 
gender and physical identities; and revisiting and reinventing institutional practices. In Brazil, according to 
preliminary data of the 2010 Census of the IBGE (Brazilian Institute of Geography and Statistics), 45,623,910 
people have at least one disability (physical, visual, hearing, intellectual), which represents 23.92% of the total 
population. In fact, in the State of São Paulo, there are 9,349,553 people with disabilities, or 22.66% of the 
population. Even with these numbers, Brazil imposes, as other societies throughout history, prejudice and social 
discrimination against people with disabilities .  
Invisibility is not merely a rhetorical flourish. In fact, a large portion of the population with disabilities in Brazil 
remain literally invisible in mainstream society, and are denied access to education, to work, to health and 
rehabilitation services, to transportation, to cultural participation, and to communication and information, even 
though these rights are guaranteed by the Brazilian Constitution. 
In Brazil, since the end of the 1980s, and particularly in the 2000s, many legal battles validated the rights of 
people with disabilities to access society as a whole and, especially, in the field of education.  
In 1989, Federal Law nº 7,853, regulated by Decree nº 3,298/99, gave the government and its agencies the 
responsibility to ensure full exercise of the basic rights of people with disabilities. This Law established the National 
Policy for the Integration of People With Disabilities and instituted the CORDE, the National Coordination of 
Integration of People With Disabilities, which finds work for people with disabilities, according the Quota Law. 
 several legal landmarks to ensure the rights of people with disabilities in the 
Brazilian society. In this context, we highlight laws nº 10,098/00 and nº 10,048/00 and Decree nº 5,296/04, which 
regard accessibility; law nº 10,436/02 and Decree nº 5,626/05, which establish LIBRAS (Brazilian Sign Language) 
as the second official language of the country and offers services to deaf people; and law nº 11,126/05 and Decree nº 
5,904/06 regarding the right of a person with vision disabilities to be accompanied by a guide dog. 
Along with all the advances of the past 20 years, is it important to highlight  and ratification 
in 2007 of the UN Convention on the Rights of the People with Disabilities and its Facultative Protocol. This 
Convention presented a synthesis of the history of the disability rights movement, and a guide for the next decades. 
It is the first Human Rights Treaty of the 21st century, involving all the different spheres of the government, and it 
incorporated civil society as part of its creative process. In Brazil, the Convention was ratified with a qualified 
quorum, thus taking on a constitutional status by means of Legislative Decree nº 186/2008 and of Executive order 
6.949/2009. This document establishes basic definitions that must be adhered to in the implementation of policies. 
In regards to Universal Design, for example, it says: 
Universal Design is the development of products, environments, programs and services to be used, as much 
as possible, by all people, without the use of a specific or adjustment device Universal D
have to exclude technical aid for specific groups of people with disabilities, when necessary.  
Also, in Article 9, which deals with accessibility, it establishes the following: 
the States taking part will have to take appropriate measures in order to: promote the access of people with 
disabilities to new systems and technologies of information and communication, including the 
encouragement of design, development, production and dissemination of information and communication 
systems and technologies in an initial phase, so that they can become accessible at a minimum cost. 
The text of the UN Convention is not yet finalized, but the process of developing an accessible course for 
teachers with disabilities placed the pressing need for accessibility on the agenda, raised awareness among the 
different actors of the importance of advancing in this process and, above all, provided opportunities for policy 
makers to learn. 
In parallel with the UN Convention on the Rights of People with Disabilities and the advances of the last few 
years, the Ministry of the Education in 2007 began to expand the National Policy of Special Education through the 
Perspective of Inclusive Education, made effective in 2008. In its introduction, the document points that: 
-wide movement for inclusion is a political, cultural, social and pedagogical action in defense of the 
right of the students to be together, learning and participating, without any type of discrimination. Inclusive 
education constitutes an educational paradigm based on the concept of human rights, that conjugates equality and 
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difference as inseparable values, and that advance in regard to the idea of formal equity when putting into context 
the historical circumstances of the production of exclusion inside and outside of the school. 
When recognizing that the difficulties faced in the education systems show the need to confront the 
discriminatory practices and to create alternatives to surpass them, Inclusive Education takes on a central role in the 
debate concerning the contemporary society and the role of the school in o  
The National Policy of Special Education in the Perspective of Inclusive Education works from the perspective 
that inclusive education is a basic function of an inclusive society. 
Despite all that, it is crucial to understand that, in Brazil, inclusive education is a very recent public policy. 
According to data from Pertaining to School Census - 2011/INEP, the problem of access to education for children 
and teenagers with disabilities persists, creating an enormous gap between them and students without disabilities. 
The State Education System of São Paulo, in 2011, had 4,603,510 students in Basic Education  Elementary School, 
Middle School, Special Needs Education, Technical and Adult Education. However, the students with disabilities 
correspond to 5,533 school registrations, representing only 1.11% of the total students. Therefore, it is clear we have 
to face two problems simultaneously: the access of students to school, where they can expect to receive a quality 
education and good educational outcomes.  
2. Training Teachers From The State Education System And The Demand For Accessibility 
The EFAP "Paulo Renato Souza Costa" School for teacher training and improvement in the State of Sao Paulo, is 
responsible for the development of programs and projects and ongoing education for professionals in the Secretariat 
of Education for the State of São Paulo (SEESP). The school developed a training course for teachers entering the 
public school system as the third stage of the application process. Among those approved in the first stages there 
were people with disabilities, and the Training Course, based on a virtual learning environment (VLE) was deployed 
in an accessible virtual learning environment (EFPDV), developed and produced by Mais Diferenças. 
3. Development Of An Accessible Course 
The process started with the question: what does it mean to guarantee inclusion, the access and the equalization 
of opportunities for teachers with vision disabilities (blind and low vision), with hearing disabilities and deafness in 
a training course for teachers, using an online learning environment? 
It is this process that we want to share here: The construction of an accessible virtual learning environment, 
where we developed methodologies, resources and strategies that guaranteed the equalization of opportunities for 
the teachers with disabilities.  
This project was designed and developed by an interdisciplinary team that included experts in web accessibility, 
web design, web development, captioning, video description, video production, pedagogy, and various academic 
disciplines. Some of these experts had visual and hearing disabilities themselves. 
3.1. Development of a Website for Teachers with Vision disabilities 
An accessible website was developed for the new teachers with vision disabilities, called EFPDV. Posted on this 
site were Stage 1 - Basic Content and, in Stage 2, disciplines of Philosophy, English, Geography, Special Education, 
Chemistry, Art, Sociology, Mathematics, Portuguese, History, Physics, Physical Education, Biology and Science.  
The site was developed in accordance with international standards of accessibility (W3C, WAI, WCAG) and also 
organized in a way in which usability was guaranteed. It is important to highlight that to provide accessibility on 
sites, it is necessary for them to be built for use with screen readers.  
Screen readers are Assistive Technologies that transform text into audio, allowing blind people to access text 
content.  
For users with low vision, the site has controls for magnifying and changing the color contrast of the content. 
There is also a screen reader called Vozme on the website. 
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One of the blind teachers, a user of the EFPDV, says "I have attended other long-distance learning courses where 
there was no accessibility. In this course the EFAP was concerned with disabled people and created a site that 
anticipates our needs." 
Moreover, the development of the site aimed to guarantee the same visual and logical identity as the one used by 
the other students.  
3.2. Accessible content 
A methodology was developed to guarantee the accessibility of all the content of the Training Course for new 
teachers of the EFP, following the principles below: 
essibility and equality of opportunity; 
 online environment; 
of the content of the course; 
 content files in different formats. 
For each one of the resources used in the online learning environment, we developed the tools below to guarantee 
accessibility: 
Animations: The distance learning courses use many visual resources to assist the student in the  learning 
process. For blind students and the ones with vision disabilities, these resources were not used, because of their lack 
of accessibility. However, strategies exist to guarantee that, even without the animations, the students with vision 
disabilities have total access to the content. For this site, the strategy was to organize the flow, the logic and the 
information in text in the same order as it is presented in the animation. 
One blind teacher expreseed "EFPDV allowed me to access everything in the course and I managed to 
accomplish all that was proposed without any loss". 
Tables, Graphs, Organization charts and Maps: These resources are frequently used in distance learning 
education platforms to show context, to complement textual information, and to provide examples of different 
learning situations. 
Below is an example of an adaptation for the image of an organizational chart that, when clicked on in the 
original online learning environment, showed the entire structure of the Secretariat and its agencies. In the EFPDV, 
the organization chart was redesigned in a bigger text for students with low vision, and all associated text appeared 








Figure 1: organizational chart in online learning environment 











































Figure 2: organizational chart and text in the EFPDV 
Complementary contents: As a dynamic enrichment and incentive for students to deepen the process of 
acquisition of knowledge, information such as text, tips, links and a bibliography were available in pop-up windows 
or as separate, hyperlinked documents. For students with vision disabilities, these pop-up windows and hyperlinks 
were not accessible. Thus, resources accessed through mouse clicks were eliminated and the content was 
transformed into downloadable text documents, presented in a way that preserves the logical sequence of the lesson. 
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The complementary texts were made available in .pdf and .txt formats that are accessible by different screen readers. 
It bears mentioning that the PDF files were only available in text format, the images weren´t described due to the 
large amount of files. 
Images: In virtual learning environments, images are a heavily used resource for illustrating and complementing  
text information,  or as the main content itself.  
However, for blind people this strategy does not make sense. To guarantee the equality of access, images were 
described using  and . Alt tag is a short description of 
the image that the screen reader accesses when it encounters an image. Long_desc is a more detailed description 
contained in a separate, linked text file. These long_desc files were created specifically for the EFPDV.  
Here is an example of what was done throughout the course. 
 
Videos: All the videos that were available from the EFPDV had audio description resources, that is, a text 
description of scenes, characters, positions, forms, colors, situations and details, so that people with vision 
disabilities had access to the narrative.  
Activities: The activity portions of these distance learning courses required innovative visual and interactive 
resources, because traditional techniques are not accessible to blind people. Thus, we adjusted the didactic-
methodological point of view in all the mandatory and optional activities, their orientations, the forum and the bank 
of answers for the optional activities. 
blind users. In most cases the information was transcribed into text format, and the questions were adapted. 
4. Using The F123 System As An Accessibility Resource  
The EFPDV Project was designed to fit an overall universal design/assistive technology strategy that can scale-up 
to meet the needs of the vast number of people with disabilities throughout the state of São Paulo and beyond. The 
need for scalability requires the use of a low-cost solution that is easy to implement and use, that meets the needs of 
not just the teachers, but a wide spectrum of users. 
The cost factor alone significantly narrowed down the range of options available for use in the EFPDV Project. 
Widely known screen reading and magnification software used by blind people and those with low vision, cost the 
equivalent of multiple computers. Generally, the small minority of people with disabilities that have access to such 
technologies in developing countries are using illegal software copies, while governments, foundations, and non-
ALT TAG: image of a painting of a school in the 16th century, by Hans Holbein, made in 1516, 
whose technique is state of hardness on paper. 
LONG DESC: a school of the 16th century with two children seated on a wooden bench in the center 
of the room, both with books in their hands. To the right, another child stands in front of a high and 
inclined desk with a woman on his side, who seems to be teaching something to the child. To the left 
side, a boy stands in front of a similar desk as the other, with a book on it, and a man stands at his 
side.  
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Government Organizations (NGOs) are dramatically limited in the assistance they can offer due to the extremely 
high prices of licensed versions. 
Even the small minority of people with vision impairments who have access to software donated to a local NGO 
must still face a cost barrier as soon as they attempt to find internships or employment opportunities. Donations 
never include licenses that can be used by every student that has completed the training and has moved on to an 
internship or employment opportunity. Each student is then fluent in a technology that he or she cannot access 
outside of the NGO's classroom. 
The fact remains that few experiences are as effective in improving access to employment as internships. 
However, most families, potential employers, and individuals cannot afford training in proprietary technologies and 
this deters employers from offering such internships, dramatically reducing the positive social impact of the 
investment made in training and assistive technology. This is one of the main reasons why even the best-organized 
and well-funded initiatives fail to help more than a few dozen people who are blind find employment each year in 
any given developing country, while millions remain unemployed and uneducated. 
The EFPDV Project addresses this and other challenges through its selection of the F123 Software, a solution 
based mostly on free and open source software (FOSS), and which does not neglect the non-technical needs of end-
users. The initiative has been in constant contact with users, government agencies and organizations involved in 
helping the blind, and foundations so as to ensure that the software, training materials, the means of distribution, and 
the cost meet the needs of the community. 
The F123 software is a complete operating system, including word processing and spreadsheet software and other 
applications, which allow the blind or low-vision user to work with the most widely used file formats (e.g. docx, 
pdf, xlsx, etc), as well the most popular communication tools (e.g. world wide web, e-mail, GoogleTalk, MSN, 
Skype, etc,) for about 1/10th to 1/50th of the price of conventional products. In addition, F123 allows users either to 
install the software directly on their computers or, for those without their own computer, to run the software from a 
flash drive for use in schools, libraries, and internet cafes. 
 
5. Training For Use Of The Site And Of The F123 System 
At the beginning of the course, the teachers with vision disabilities participated in a 8 hour long classroom 
course, for orientation on the use of the EFPDV site. In addition to that, a User Guide was available on the site, in 
case they had problems or difficulties. 
Moreover, to guarantee that all the students were able to complete the course, the F123 System was offered. 
The F123 System is composed of: 
 A USB drive with its own operating system, screen reading and magnifying software, text editor, spread sheet 
editor, web browser, email client and instant message client.  
 A cd-rom to be used in computers where the operating system does not access USB devices as it 
boots up. 
 Tutorial with information on how to use the F123 System, with basic orientation for the use of the web browser, 
email client and text editor. 
 Tutorial for orientation on the use of the boot disc.  
During the course there were physical meetings and long-distance evaluations on the accessibility process and 
suggestions for future solutions. These meetings were carried through in partnership with the EFAP and Mais 
Diferenças. 
6. Accessibility Of Videos For Teachers With Hearing Disabilities 
Closed captioning was inserted in all the videos in the online learning environment.  
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Closed caption is a system of overlaying text onto video that makes it possible for deaf people 
and people with hearing disabilities to have access to audio information such as dialogue, allowing access to and 
understanding of the content of videos, news shows and other audio/video resources. 
As part of this project, scripts of the subtitles were developed, inserted and synced to the videos. In the online 
learning environment, the students had the option to use this resource by issuing a command to a screen icon. 
* Mais Diferenças is an NGO with the mission to build, to articulate, to promote and to implement practical and 
inclusive policies, with different sectors of society, to guarantee human rights, primarily of people with disabilities. 
Its focus is on inclusive education and Inclusive Culture. 
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